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(54) FACE IMAGE PROCESSOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a face image 
which does not slant by finding the gradient of the 
straight tine passing the center of gravity of a 
binarized face image area of a driver and a 
representative point of the face image, and rotating the 
face image according to the gradient. 

SOLUTION: After calculating the center 24 of gravity, a 
face part area setting means sets an area 25 including 
the face on the basis of its coordinate point. The face 
area 26 is large in the rate at which the face occupies 
an input image, and also almost in the center of gravity 
of the face and between the nose and eyes, so the face 
area 25 is made rectangular including feature quantities 
(at least the eyes and nose) of the face. The center 26 
of gravity of the face area in the face area 25 is 
calculated similarly to the center 24 of gravity. The 
face area 25 is divided into a face longitudinally upper 
area (including at least the eyes) and a face 
longitudinally lower area, and the upper area is 
employed as a face part area 27. A face part area 
representative point calculating means performs 
processing for the face part area 27. The representative 
point is the center of gravity of the area 27. A 
gradient detecting means finds the straight line passing 



the center 26 of gravity and representative points 28 to 
find the angle θ to an X axis. 
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1 fl|«tfttfji£& 



12 — ^ ®*G^& 




ft. 

2ttEHfcrtT<Z?g^^ttfH#K#rStt<fr (x, y) £ 

nc m-r 5 jna#a, 
K£rs«»#««Kj£*a, 

UME«>*««fi4> (x, y) 4r«$MW£ffc*jSi©2jGiS: 

a, 
a. 

2«Wffert^W«&^tM!I«K2tf1-5*<fr (x, y) * 

*ura««**<c?j*ffl^a* 
*»3rt-s«*B5»««8a:3e#a> 

Htfie«ieffl*Sfi'5 (x, y) i^ffiisS^-^W2,fe^ 

a, 

A^LfcS^wMiiiftrtiwdo^SM^ I, p^o 

a, 

«p««*l««Sr*Ui LfcBteSr 2ffite-f5 2«[{b#a, 
2|iniilkrt-C«>*S:*tr«*^»-*-5fi'L- (x, y) £ 

±ia«««fi^jia*aicj: 9»ttjs^fc«««*'ij> 

(x, y) ©«tt^fiia«C?xSrSC «HE#lft-h»fll« 
fcKJfcU 3b£«»;&ft±ffiiHtt«:0tt%£'b (x, 

y ) CDfifftS^lBjIl^y SrStr^fil LT®±gf5fc^««$r 
KJrr5«tt$MH«»:£*a* 

*a, 

flfffECOTOlgcfi^ (x, y) £^#1B#ctt^/£<£>2,&& 




1#Si?9- 3 5 0 7 0 



a-rs«#tftm#asr«ifcri:*»«i:-rs*istti«6 

a. 

A^Lfcilte#»M®ftrtli*3t-j-SM, B, P^« 

a, 

W««*l«*S:tta LfcBffeS: 2«<b-f5 2flHb*a, 

ftiw^-T'ib^a, 

ttw^a, 

<c?jFm#a, 

20 a, 
a> 

W*««*«SrttUlbfclH«S:2flttft:-f4 2«fls^a, 

ttm^a, 

30 «fi.fc*m#a, 

ffirE«M»««*'C?iicm#a«cj;9ii[tHsnfcS'ij03rt» 

mvmz t LT^ffi-r5M#^tu#asriix./cii t -^m 
a, 

40 A^Lfcate^jsmtertK&ttse, #> p^<s> 
a, 

^m^i«^a«srttffi Lfcififesr 2ffift-rs 2{M^a, 

2ffii®»p*gTroM^-atpta*f^-rsa^ (x, y) £r 

Hffl-f a«««*i>j*ia*a, 
i*w*a, 

50 ftbttl $tbfc0TL®JS<D^7LPig<7>^ ^SraStH-r^ ATL^t> 




Bfraa*7LMf^i:*««S^ (x, y) <7?2/&£ri§£ii: 

ffio 

ffl^^IErofc^wMiliflaco[Hlte' : f :i 'L>S:K:^-r-5.[Hl$G^i^ 

[M*fi9] HKE+'&IRJfc^fkWu #?LI«f'£!>Srl§ME 

t^J^SSrffi^., ffiPHfc2MSv^^fcv^¥iJ»r£i-b3 20 
*-CmrlElHl$5^©^ J: SBi^lHjteSaSSriggf+S 

#fa«:«ffc« (y) (x) toi 

■f5IR6Si*«4r*i-WlftllE«l*iaifc^ h^7^Srf^fia 

-rase** 1 0 iz.mm<vmm®.mmmw.o 
itmmi2] m^Pi^miis 2«Btrt?©s« 30 

(y) «k ««*H*lSrR«# (x) Wit 
U ■f^ttJb«0#jffi«l^i3V'«TH«l*«l5Erlft^#«E^- 

U -tK>Bifft«IWl^|p)l: * h^5A«#^tfe$>bMIHg 

1 0 JCIH©wMii}ft«iaSe 0 

/l—^M-r^M'L- (x i, y i) <E>««l#r6jltox i 

fc£KJ£#&, *MEIal«6^*o|Sffft«S:M:^t-5lHlte 
IRJMlflaSJe^SSrfli*., _h|ElElte#©T-«iiiff ^mte 

*T?±ISlHl$5^g^ ,fc3ilHft|H|i|!g&3£gctt£> r t £rlt 
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4 

[0 00 1 ] 

*Hjfc©«#«:tftHi • ¥«J£U MSB 
[0 0 0 2] 

tt\ Mx.tfffl¥6-2 2 7 2 7 8^fi-TSnfct 
<D&$>& 0 129 li«iM*lr^t^u 5, ^ HIT' 

[0003] m3 0 «-€ro*i|Bfia:3£i-*3ttSiif«**^ 

W^fllrLtSB^^L, 11 3 3 (DM&iliSt 6 3 , 
6 4^fLtSi^^t§ 0 0 3 4 ©ttlMB 6 5 M: 

si 3 0 fttfa 3 1 <omi&i&tt&vffiBRxffim&&i£ 

[0004] tfet^ ^^yhf^xlg {M<oWi 

&\wm) Srietrt-So mxfai£mtfxm&xfa<o&&ffi 

[0 0 0 5] |g^ffi««^>«(SK^ttig 3 — 

(2 3 4 f^-r J; 5 (rfe^BB«#ffi««^ia:^$ tuSo 

[0 0 0 6] 




5 

* ©«<Z)Bi« J: 0 BBSH«>fit« Srffi * J: 5 i: U t v ^ 5 ^ , 

c9t£3l5coMte*ro«B{fc&a3£ffiTfaffiBifcfi9ffi# &*iti 
iE-rs«MBH:*<, < ffivv/dRB***!! 

[0 0 0 7] ^cOj&JH, BBi*#&«Ittl::&£flB£*B{fe£r 

aas lt a <offlfflwm&fto xtmmte a cofffimwr^ 

[0 0 0 8] f£oT, Sfi(BJ©»#SrB«i- 5*ttj6&S^ 

sriiiiftiaa-ctftai-awijs— «w?i-c*ofc 0 (m^# 

s£:£A D-54 1, 1990 3££r#l»a) 
[0 0 0 9] L*»U ztt*t3>9CDIllte (MSrfc*l-ffl 

its) fc»i-5*««#»m*ifett**9*e>ixr, a 
[ooio] jiieoo x o temmMzfim-r 

fc, *Bffe©«*«rtfttt» • WSrU ^co{g£ £rf$IE LT 

5 5 „ 

[0 0 1 1 ] 

[!!8JII£fi?&-1-5fc£><£>^J£] m^l<D«nt^S« 

BftftJS&Btt, »^©«B*&A;*j-t-<&«B«;\;*j 

(x, y) ^nm-r^mmmm-bmm^m. w-m^nt^ 
y) tUftmt$.ft&fo<D2&%mzmMb—j5<omvm 

[0012] M*«2ca«Kl£ffi&fiMKft9!£Btt, 

fgisESrttbW Lfcpj^Sr 2 jg^-rs 2ffi<ft;^a. 2ffiB{£ 
rt-CWftSr^tfWWl^-rSS'C." (x, y) £^tti-f5 
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tb$*xfc«8WE*'£f (x, y) 0«(**lftfi-6xSr* 

(x, y) i«Bl^««ft*^i©2vfiiS:iaSia:ilSli:— 

[0013] fi*«3W5g^i^sMiii^a^B«, 

^Srttffl LfcB«*£ 2 fctffrf- $ 2 2 fiBffc 

I^T^MSr-i-tr^J-M-rSS^ (x, y) Sr^tb-rS 
WMWfi-kSfcti^a, ±IE«ffi«a^»W^a{-J;'9* 
ffl£*Lfc«fiB*S'Ef (x, y) ©«*fcfri5ifiif x «:« 

tt&SHHttttfr (x, y) coWft^ftfi-ky SrSt^fiJ 

®, AftfBOMttttfi'b (x, y) £f»5MH*ft*jftWJ2 
^*ii5iBj|ftfc— *«)Blft«l©*i-ft*Sr*©«# £ L 
tB-T 5 ffi # |ft tll^a Srfll x. t> » X £> 4 „ 

[0 0 14] lt*«4oo^B^{c:#SMBft«! ; a^g«. 
aife#»«B^^A^i-S«B«A^^S, A^Lfd® 

te#co«B«f*Jt;i*itt5Ji, a, p^roMwitm^: 

ffi4££rtttH LfcBiliSr 2ffi<ftrT<5 2mt^m. 2fiiBff! 

■tftm*m<D®.% t LT^m-rsffi^^(±j^a^dx.fc 
[0015] w^5co^B^(^sMB»*!ia3sa«, 

»te#coMB^«:A*-rSMB^A^^a, A^Lf^a 

te#<*>*Bffe[*ite*iw-5Ji, a, *, p#««©#t^ 

©«*l«*S:ttffli-5«f««ii««ttlil*a, KPffi«9lMt 
40 ««SrttaUfcB«S:2<afk-f5 2ffl[<l2*a, 2jfiHf«! 

50 #gUU^a*<lx.fcfcroTS>So 
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[0016] m#^6 (Drnw^izzmmmfammm^ 
rt-e^K*^tf««^*t-rsfi^ (x, y ) £j?ffi-r6 
^jra^a, fflrffi*7LW«t>^t«««i:^ (x, y ) <d 

[0 0 1 7] »3R3S7<7>«M(-«SiBiK«*Q;aSIBtt^ 

w**i *v^L6<z>v^rn^fB«ojfiBi^«toaa£E^- 

IE<z>;fcfctf>«BteoiElte^ 

[0018] m^ms(Dmm\^^mm^mmm^ 
m** 7 iriE«c^«Hffife*aa8«^*3v ^t. 0*5*^8* 

**att. 2«Bffefc:fett5««*fi'ij> (x, y ) &m 
[0 0 19] f»**9^3SM(-ffi'5«iiilfe*0 i 3S3£fifi, 

[0020] ft** 1 0 ^^P^i^^lBMIgi 

dSfflv^VNS^5^**J^-rsffl#*»J3£*aSr»*.. M 
BflW*«v ^ v ^jfci^irWISfStLS* "CiMfiElelte^a J: 

[0 0 2 1] ft** 1 1 ©*W^«5IW«&«3£e 
te. M**i 0i^:fS*^li^i^««!!3ffi3Se^-*5v^T, fit 
*"J«*att. 2«B»rtTW««;frftfcBfl&re (y) 
«u mB&3fo*mW6k (x) tt£U »r^«l**^rr«]<^>^& 

a««EW*|n]fc^ h^ASr^L, ^OBflMBMfefrW 

[0022] it** 1 2 <Dmw^&z>mm{&i&mmw 

ff**i o^fE«cOMPif^^g(-^^r, fit 
PJS^att. 2«H«rt-CO«*^lfi]S:BSIft« (y) 
«U ««;£[rI«:B«« (x) IftirU Sfie«**±o45-ffi 

[0023] is** 1 3 (omm^^mmm^mmm 




4#f^9-3 5 0 7 0 
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tt, ff**l O^IS^coMBf^^St-^^T, fit 

*U3e*a«\ 2«H«rtT«>w««*ifli«i[^i|[tti*a 

(x i , y i ) VffiSbJjftM'bx i OMW^«iKfft^ 

[0024] ft** 1 4 <z>*9lf;i«5ffiBflfcto33£« 
te, !ft**i 0(^ls*^liBfl6*!LaKEi^*3V^T. ±12 
«*«W^aJ2iJ:9»W*ixfc^«e^jCDT, HBf^ 
Sr|gME$*-&ft*S:R^t-SlHlteft«Rff^a, fttffSIU 
10 tgftftc^PSWftftSSa^SliltelSJffttfR^aSrii 
JtfiBlHlte^aT*jeB«S:llIteSiir5i:*t-±IBfflt 

5 B^iHiiG^a^^tt 5 t <£> -e& 6 o 

[0 0 2 5] 

1. Stereo 2 1tffc3ft^aifetttt<afi&£ttBfe<z> 

20 B&O0te&S£froT«#<z>fcVN8W&£#5<> 

[0026] 2 . 2 {eft: $ ftizmwmmmvm 

S-5v>T0Bifeco|HHiK^a%^v^fi#<z>/it/^liBflfc«r# 

[00 2 7] 3 . 2 Htffc $ 

<k£, r(73a^Sr^^|^^LfcMB^^wM-ha5^ 

SriiS SEi^roffiir ic£<5v^-CMB^WlHllg«ta^ff V 
30 £©&i/>ffiBlfc£:#5o 

[0 0 2 8] 4. iS*5*cDMBftM«J; l 9ttm$tvT2 

[0 0 2 9] 5 . Mte^wMBftffi^ J: 9 *©4H#*£ 

40 -^^TMB^IllfcAaa*rfT9o 

[00 3 0] 6 . 2«fbSn*:«««0*'Cf SrlWi-rS 

5ia«ft»ffl#liS<Jv , >TliB«fecolslte*D.SSrfT5o 
[0 0 3 1 ] 7. 0f3tW^fe«SrMB»©[5Jte4'-Wi 
lit, i©0tef.CHtt«S:«l|!i: LTMBft^lL^ 

50 [0 0 3 2] 8. la]ifiG ,: l :i 'W4S*«^wfl['iji: U r 
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[oo3 3] 9. m^^iitm^^nm^^^t u r 

[oo3 4] io. m^nm^xmmmm^^x^^ 

[0035] ii. 2mmm^^mm^^mmm 
(y) «k ««^fa«:iiHfc« (x) itu BfetftNi;«- 

[0 0 3 6] 12. 2ffiBf«rt-ecolB*^l«JS:Ii«tfK« 
(y) Nu «ff££fi«:Bfttt (x) tti: U Hfttfttbbr 

[0 0 3 7] 13. 2«H«rt^^«F««*««fiL^» 

Mfo (x i, y i) <z>«Stt;#faSi? x i <z>afetM>feSBW 
[0 0 3 8] 14. lHlte^a-ClBiif«feS:lHlte$^Si:* 

**tfcH#. *v^^^ft(riElHlteRR|^^iS^^:^•r5*•eJlfHllI 

[0039] j^t. &mm<v : mn&mM^mw~tz>o 
mm<Dwmi. kit, ^mm^nm^m^^xmrn-r 

-t&mm^^v 2 mm^^v 2<D^-^^&\^mm 

C P U 3 ©Wii^Jg©®^ £r^-f~ 7 n — ^ — h -e$> 
[0 0 4 0] *i\ 0 2(7)7n^t"b?rfftoTlt 

[0041] 2«<tsnfc«m«rt^«*^tffii««« 



10 



8l0t*6, Elteic:J:0«««^«*Sr«liEi-5 o HI 

te^^^ste^^^^i lf-J^i^u mtettm 

[0 0 4 2] J^T\ 0 2CO^n— ^-r— M-^L/c^-^ 
»Sr* ^ii:tpa(cp^t^ 0 HI 3 ttS4&£z>eiBtife 

"CfctK (a) tiCCD^^ 7 1 (Cl<t QJHeStbfe 

iite#<^jSiiBffe i 3 Sr^bfcfc^-cfcSo iaia (b) & 

tv^& 0 i5 (a) , (b) \ttmm<Dwm\^tfz>%f 
i4 (a) , (b) , (c) te&mmmmmi&m 

fSSlcMV^ma x/m i n 7 ^ ^t&WEi Xfo 
[0 0 4 3] ma x/m i n :7 >f /l^ fdol^Ttft 

m*5 0 04 (a) {cfo&xtim^—w^mmt^ 

1 5(^ma x ^^/U^^^tt^f^OH^ff^ 1 
9, r.OW«ff -^1 6 Mm i n 7 4 Zi>9 &i>*V}tz.&<Dm 
20 fftff -g-S: 1 7 -e^i~ D HI 4 (b) (^18-20 JiUHtff 

fi5-i 7o»««**^t^«^Lfeiii*^*|-^ 

[0 0 4 4] ftSM-A^HH^Mm a x 

WiSiiia^sil, El 4 (b) 1 8c7)ngI5^(-m 
bi 0ic:|E»$ixSo 

[0 0 4 5] 1 mm~r^l^>7 h It^tCm a x -7 
HI4 (b) ©1 8JiH (b) ©19 
0«t 5 ma x 7^/U?%im&<Dm 

ttf^m i n r^-ryu^Sr^ttSo m i n 7^/1"? tm a x 

[0 0 4 6] HfflEm a x 7 >r /l^^ $M'ik<Dm 4(b)© 
40 1 9^D»^l;:m i n7^;i/?S:^t5t, rmift 

h ITl^ICm i n SriWtS £ 0 4 

(b) ©l 9fion«FP5>tt2 0©J: 5^1ft*^5o 
[0 0 4 7] fc/:t, max :7-f/^^\ m i n^^/l-^ 

(b) ©19d-19 e> min 7 *i VkWk<Of— 
50 9 itm 4(D (b) 20f-20g 1?& f9 , m a x /m i 



(7) 
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TffiEct r> *ti?tia - 1 mm-r^'ht$ < *a 0 

10 0 4 8] :^)J:)i:tT#bixfcmax/mi n7 

JWft^lK^fiHS^ttaSnSo BI4 (b) <D20fabl 
8tt><i:B4 (d) as#&*x5 0 H««#^**3"Ti: 
f^d (c ) co J: 5 id*So 
[0 0 4 9] ±fE^fe«Wa««&ttttJ-t*SO(-ffl^^ 
<b*t<5 0 *^lfi^^flgT?tt, iBflMS«l (X$ft) f^oT 
-tT-fo^S^ff 5 mm^:m3 (a) ^2 3 
<£>^IrJ) o H 5 ( a ) O 2 1 ttA^BS«KW»S«^>« 
L/cS£?)m a x/m i n 7>< 

V^fcft, Jt»a<©«t«ffl[*S*#<*S (2 1a) o 
[0 0 5 0] ^tut^ML, #^*JEfc^ttflHfcol»« 
HflS/h*^ (2 1b) 0 *rT0 5 (a) 0 2 2(Di; ? 

«MfcSrfT5o 0 5 (b) fc*2ffifb«(0«-S§-"Cfc5o EA-fc 

<D^m\^£^xnhtxt^m\k^^ Ltchco^m 3 (b) 

[0051106(a), ( b ) , (c) »«K««fi^ 

uj¥a9©nwHTj)5o w*ii«efa7-cit 

^fi6 (a) i:*tBfti 4©i««l^t5l6 2 
4^r»|±li-^ 0 *-C?HEfflttBf«fel 4 commute (x j , y 
j ) <^^IB*»* total. <£y j <Dm&9k<OfQ$:Y 
t N ±x j ^HSSfft^fqSrX t fc1"5i:fi^2 4 (Dffi^ 
^ (X, Y) fc*£AT<Z> (1) ^T**i6^n^o 
[0 0 5 2] 

Xt 



total 

Yt 
"total 



(1) 



12 



30 



#JftU «ffl«2 5li«©«F«i! (<J>*< irfcBi:*) 
fc^tfJ; 5 1-£ 0 l«H# 2 5 J;i*t1-5MH« 

14 2 6 (mm (a, b) ) ttfi^2 4 tia«fc±SE 

(i) mm^x»0i'ti 9 

[0 0 5 4] ^tc, «»$MH#K3£^»8l£oi^B&W 

i~6 0 SWL/cffi«1^2 6^JiI (a, b ) <D a £r 

10 27i LTSU3-r5 0 

xi^itf«»«ft^2 8 mm (c, 

d))fffl6 (c) fc*-TJ:5«-, JbIB (l) 5tfc:J:0 

*«>fc«»5^««2 7^*j-r*fi^t-rso 

[0 0 5 5] H7ttfl§ttW^ai OORWBTfifeSo 
«*»Ui*ftl0tt, ±IB^J:5**ai3ffiS:llfTLT#e> 
ftfc«fl«I'b2 6 (a, b) tgMSW^2 8 

(c, d) £rii£8J|2 9£r*#>. — *©ffiStt, *H 

20 TCO (2) ^T**£>^tb£ 0 
[0 0 5 6] 
[«2l 

b-d 



0 =arc tan 



(2) 



[0053] i^24 &»mm, «SB»«*K3e^a s 

f*£tf>ffiSWft (X, Y) ££K«&^trt!B«2 5£rl2;£ 

5^iA^iii«(^i-slfi<Olfi»a#J^*#v^rfct, * 

E=a-[(a-e) -cos0+(b-O -sln0) 



[0 0 5 7] 0 8^HHga<7?2«:iijiftSr*i-o HHS^t 

2 5 5 . 2 5 <D&mM<oMm&'£fctft 

( e , f) T**^n^o *mfe-e*bfce^«f^«* 
ttnite^^afiffl* 2 5 -efc <9 . 2 5 (D&mmcom 
m&±fc#)\z. (E, F) T-s^tt^» 0 «1g#2 5<z>mte 

(E, F) #HB»a>fctti£«# (B8O30 a) teJj y 

hu mteHutoffiai (e, f) ^#^u^v^^ (as 

[0 0 5 8] 
[*3] 



F=b-(-(a-e) • sin0 + (b-f) * costf) 



(3) 



[0059] mi&cDftm 2 . ±is, mmcD&n 1 



[0 0 6 0] UfcKW^SBiSK^a 8 t^oi ^Ti^ 

•e3fWUfc«««S4 2 6 (a, b) (^a^Si^^^L 

27^ jgic b 9 (c^-rM&^M 

50 83 1, 3 2iC^fiJ-r5o C COffife^SBSc 3 1 , 32(Z) 
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fj^~X 9 Id, ±IE (1 ) stdJ: ^«3 1 . 3 

2^tL-€^ti-M"r^>fi^3 3 a , 3 3b^)^3 4 
(e, f) ii-5 0 

[0 0 6 1] r<z>J:5i-, W^iW^3 4^*^) 

(2) Sf#«)P,ft5 0 *LT, HIteti^K3£#© 1 1 

Hie^ai 2«cJ;!9S^FtHHl>9^0lHlteSii:5o 
[00 6 2] 3Ute<£>7Kfi 3 . HI 1 0<Z>:713— ^-Y — h^r 

P U 3 te««»A;^a 4 "CHMfe* y 2 J: 5 BfflfcT*— 

t-mrnn 2 «{t;^a 6 2 fift s tts 0 2 ffift $ jh^b 
f^rtr^^tt^^#m^M^^--^t:^3 5 

1 3 t^-r J; 5 ^ki-S 0 
[0 0 6 3] yfr-^iktsfotz-Wm^ffim^^—rfo) 
f^b#?L««ttHi^SI:3 6tM«ttit^o * L 

[0 0 6 4] SIT, M 1 0 (D7 v—?~-Y— h i^Tjk 

5 . 2 ft^a 6 is 1 

^&»W"*-So HI 1 (a) , (b) , (c) 
ffiW^-^ftfga 5<0»f^SrBtM"f SB, Ell 2 

(a) , (b) &&K&mibm¥&3 e&nfc&viw-r 

(a), (b) f*#7L«#*fr»ffl#a3 

7<^BiWiaT**>So El 1 3 fi«F*filM««^— 

[0 0 6 5] ^/U-^fb^a 3 5 2 ffiffc 

SI^OV^T^ £?:x h Ell 1 (a) (^i~<fc5*««l 

A*^t5 e »Ci-t ^ h^7^^)rt^b01 1 (b) 
tc^-r J: 5 ^HfeHsBS^ffi*^:^ 3 8a «±o 

§r&u ^kwu m&mmm* 3 8 e zx±xu 

Xj&fab<Dmmt>*3 8 b«T^f-^BB*&fSLE3 8 c 




- 3 5 0 7 0 
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i , f— ^»Tf£fi3 8 d i Iri^f^o 
[0 0 6 6] ^attSa^Lfct 0 — ^BB*6ffi«3 8 c i fa 
fee— ^»Tt£e3 8 d i SWTOW3 9 a i ^th 

^«!)yhU Eli 2 (a) t^^-T J: P 3fc«t*ft^ s Yffi 

10 5^£:;3SS>5 0 

[0 0 6 7] *ZT\ mi 2 (b) (^i-J: 5*BE«3 

9 c si±m&mmfk 39b ^T<^a$#£(&v^ 39c 

i t 3 9 d i T*H*H^^T-^of0lC^^^3 9 a 

1 ^JRi-5t><Ofc»««li*«^-^4 0 i ir-T^o 
[0 0 6 8] MfiWAlU^S 3 6 T*tt\ #tRfilMffi« 

/;i/-/4 o i ©ft^TH l 4 (a) ^tt^J: 9 

i^af93 7-Clt Hi 4 (b) i^fM«l*4 2 
20 ©200^/1/- ^^#m^^i-^-f"5fi^4 3 a 

(a, b) x 43b (c, d) £rJLfB (3) teJ;ot 

[0 0 6 9] »c(^|g 1 5 iei^-r J: 5 fit^Wfg 1 

SKI'LM 3 a (a, b) , 43b (c, d) Srii5ii[ 

&-T^*0 ^l«0«±IE (2) 5£T*#>ib;tx 

£ D Ete+^ia:^® 1 1 \z£ 9#?Lffl**^4 3 a . 
4 3b^M4 5tlHl(gti^i3t, ®ffl^^[E]$S^a 

30 1 2JdJ:9S^FtHHl<9^0Ill*S$^So K^ntt 
3l*fi^»li:ra«^ _bSB (3) sSSrfUJfl-rSo 

[0070] mm^mm 4 . _hts, mM<owm 3 

40 [0071] CPU3 fefc«BHfcA*J*a 4 TPHfe^ ^ y 

2 J; 9Htt^— *£A;*>U A* LfcBfift^— ^ ^ (Djfi 

Br«^w*««««&w««*t««tta*a 5 r-ttta-r 

6 0 ^mfStt®«Tttffi^tv/ciMB^^2tt>f^a6^ 

*«««««^-^b*a 3 5 \z. a v ^/i—^it-r 

?LS:*?L««tta^a3 6TttWi~5 0 

[0072] #m««s^*ffl#a4 6»«ittigMffi4e 

50 ItlitSo *?LMf ^Kffi#a4 7T*g££Lfc#?LPf34 3 



(9) 



-3 5 0 7 0 
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>i> k A3FL1H* SrBfc < ##«S««*S'fc<c> 2 j&SrS S itt 
[0 0 7 3] EITtH 1 6W7D-f-t- MCt^L/c* 

^a^o^r, «MB«rtftw-*-* 0 mmmAjj^&4, m 

a i (i : 1— 5) ^#4t6^-7°4 0 i P^OTi^^g 
W-»t5t^4 8 i (c i, dij £r*:£>£o S-frJf 
ttlMM:±ia (1) S:SrfflVN5 0 

[0074] #?Lra*'M9:**a 4 7 -c«*?L«j«ttm * 



16 



10 



*^a3 6(-J:(9, ^*^Tfo^MffiS4 2i^t^ 
4 8 i SrAfLfflfiM 9 (a, b) ^ 

[0 0 7 5] i 8 o i-, ffltl*ttJ^a 1 

4 8 i (c i, d i) t#JLIiflW4 9 

(a, b) <^2,&£ri§£iIJ^ -\*r<Z)ffiei«U 

b-t&o ft&eteTm<D (4) s:T***e>^5<, me* 

4>R^*ai l i-i: 9 A*Lra«t»^4 9 (a, b) SrElte 

(3) SSrfiJflJ-t-So 
[0 0 7 6] 
1*4] 



0 —arc tan 



b — b — do 



b-d, 



b-d 



n 



a— c 



a— c„ 



[0077] mM<omms. _lis. *ife<^ffi i 4 

fci^*^Jfi0^ffiO«La<7>«S4:lftM"rSe CPU 3 

«KBf«A^?^a4 xmm* ^ y 2 «t 19 mm^—^^A 

SrW»«s«««tta#a5"ettffl"t-s 0 w«fis«««-e 
ttws^fc«B«*2«ft*a6-t?2ffi[<t-rso 2«>fb 

[0 0 7 8] ttW Lfe*7L««Jc*J- L#?LMf 'tjfffl* 

asot?*?Lw^«:i|[ttj-r«o Aara*'fri«««i[ 

itti^gi 0t#»5„ Hllg'f'itK^a l if- £912 

^SHfciHite^^&sspt-iiBiftSriHite^ai 2T*mte 

[0 0 7 9] ^TT*H1 1 9^)7n-ft- MCT^Lfc^ 
^at-o^T. §¥^£tftW1-£ 0 «HflfcA*J*a4, ft 

»««««i*ffl#a5, 2fift^6, 
m^a3 6<^#¥at^ov^rtt±iEmte^flgi , 

6fiHJScO?Kfil {d*5V^Ttt (a, b) £ Lfcas^ifi 

<^JigT-fi8iW-t (c, d) ^lt*5< 0 
[0080] Aara^^tb^a 5 0 -ei-i, m 2 0 



~ c n-l 



(4) 



^^Ffe-t-SA^W^-^rtcolRWttJJiW 
t51^5 1 (a, b) £*tf>5 0 S^3£ttHU*_LfE 

(1) ttm^^Zo 

[0081] fciz^ iati&m^a 1 0 t^^x. 

J:5*«yaSrHfTbT#fe*Lfc«ffi««^2 6 (c, 
d) irAara^^Sl (a, b) 0>2;&§:ii£B:|&£, 
-^^lli, *3Sfe<^f§TteX«u i*-t-A*0Sr 
*#>5 0 fcftm_hi2 (2) St*^bn5o Elte+'k 
R/E#ai 1 ici tJATLW^^S 1 (a, b) «r[U$K^ 

60 gHs#ai 2«njt^?giii ti^«i-e, ±ia (2) 
[oo82] mm^MM 6 . _ki£ N mifccowm 1 ~ 5 -c 

«Kg^^Tfifofcas. «taS:ffill»i-5fc«>(^2ffl[>fkL 

40 [0 0 8 3] 121 tt*lljte^^Jii^fe3a<75l!lSS:RM 

7f^7 P 5 2f^|lJ^g5 2tfc^ 2fgft:Lfc^ 

fc*&tf«««fi^»ffl¥a7^ii*, ffl**Lir*iJ^ 
S ttfc f£ h ^ T CO Srff Jh-r § 0 

[0 0 8 4] fs^j^as 2tit 2imkm<vmimz 
Mi^xmm^^mmm (y) M;^^^^iijft« 

50 (x) iH, iBfft«Wi*rpi^lRfeiB*»Sr#xMei^ 
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H««W*lBlt^ h^5^SrfP*-r5o 022 (a) tt 
9, EI 2 2 (b) f*ffl^^cMHfft(^iii«»tt^[R]e^ b 
[0 0 8 5] Eia^fc^^S J: 5^ffi^T^#^»ilMft 

*s J: t*tr— ^ £>ffil ^TV ^ 6 3&M^/£^a>£*Jj£i-5 0 

[0086] mmcomm 7 . _hie, mMcomm e xnm 

[0 0 8 7] (112 3 (a) . (b) ttW«afliSr*3E L 

/^ffi#^J/E^I£5 2<z>K9!ig"e;fc£o fttw^ss 2 
Ttt, 2«^«<^|if«^»LT««36riftSrB«« (y) 
Mu SIK&fi&nftK (x) *iii:U Sfe«tt;&ftcz>Jft 

**^*«l^Yffi«^|if|fc«|li^r[ftt^ h^9A«rffr* 
t6 0 02 3 (a) WSu^rv^^^iUft^iii^^^fp] 
t^h^7^&9, 023 (b) M^^miMi<Dmm 

[0088] 0^btt>^-5 J: 5 ^-fflV^TV^^V^^l^^i^ 

[0 0 8 9] HJfi<£>7l2jg 8 . 0 2 4fi*HJte^ffi(c:J; 
(a) , (b) tt*HJ6^»«^J:5ffl#*iJ^a5 2 

^wwia-efcSo 02 4id7j<i-j: ?{z.mm<Dmn4CD%? 

U*® 4 6(75«id«g:*IJ^©5 2£jI#P 

[0 0 9 0] ffi#*U«*a 5 2 -Ctt, ^m^s^ffi 

v^^¥ij^-r^ 0 02 5 (a) tzm^Xb^ft^ffilSLom 
>bCO&TSXihY) , 02 5 (b) J±«U^ciB<fe^a^afe 




- 3 5 0 7 0 



[0 0 9 1 ] mM(Dmm 9.027 «*HjS660®ffi^*5 
**5 0*£ft#S»3£*S5 3 a, EMERfffttfK^a 5 

3 b(Dmwmxib& 0 02 eid^i-j: o\^mm<Dmme> 
mmnmwtj£^wc 5 3 b ^ii^o u 0 ios 

10 -e#sigteis#ft« (0 + a) £rH2/E1~5 0 
[0 0 9 2] fcffU 0 2 7K^i-.fc 

PB##S (e+a) tttftUJAtfeSraE^BSS-rSo 0^ 

#a 1 2 *-e^>«iaa, m/«»«M«#ttffl^s 5 ^ 

t>^0> KTIBIC«!!aS:4ft0iS-ro »9iS"T»tt, liWE 

/3tt#^— 3£"T?*< i txfcv^s, tftfflfc&O fciS^ilcif 
(UteA*S:/h*<U |HltelHlfftS:#<-rs^SjE 

20 3E^®5 2T*^li^t^M^rv^7iv^4 ^ ^JK^f$4^^/5^ mte 
[0 0 9 3] ro5IK^«J:ntf«T^<fc 5*?»*!& s *> 

mffimm&iteM vitmms: zmM-r* 2wt^». 2m 

■«rtT?©«fc£t?««l;:*tt-5fi*> (x, y) Sr^tti 
^iJIW^a, BWB©fi««S'C? (x, y) 

[0094] 2. mm%(omm{Mi$:Aj]-rz>mm®.At> 

40 «F««*l***ttWUfciBlftS:2«<l:i-5 2«[ 

(x, y) Sr»ffli-S«««fii'3Wi#a, ±I2M®« 

atntffi^aKiojicuisixfciHWW*^ (x, y) 0? 

a, BtilE^ffiiSgm^ (x, y) i*B#»«ft«jfii©2 
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[0 0 9 5] 3. jIte«-<oMili(tSrA^i-5«iiIftA^ 

W#fL #fa^^«S:ttttJ LfcBHfcS: 2 ffi-ffrfS 2 fit 

(x, y) SrJIW-rs«flH**'ij'J|Cttl^a, JLHE^ffi^ 
*-C?3ia^gkfcJ:t>Jia$ix3kjR««*'C? (x, y) © 

6>Klfi*Wft±»«tf&»H«S'C> (x, y) 

#»Wtt;*&IUti*&, BME<©*«*fi*> (x, y) t 

SB#S*£tt£^0? 2 £r il 5 fflft £ -^StttoW 

[0 0 9 6] 4 . ilte^wMBI^^A^-rsMBftA^ 
tti^a, W»«S««*SrttWLfcIiflftSr 2«YtTS 2tf[ 

2oro^?L^ii5ii:i^»ffl#^*(-S<3v^-CMB^ro[a] 

[0097] 5. m^^mmm^A^-t^mmmAt) 

a#a, «M*«i*KH*«:ttffl Limits: 2«Mis-r5 21s: 
fls*», 2fli»sfifert-c©«rj»«i»««fc^/i — ^trrs 

<L> * ATLffl <D + <fr £ -T -5 ATLffi f'frta: FtufEATL 

fiB*££i& < «w*GMiMB«c<z>£'b £ *?Lm *■ £ © 2 £ 

[0 0 9 8] 6. iIte#©ffiB^*A^-t-S®iIiffeA^ 




1tPa¥9-3 5 0 7 0 
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W*ik, 4$««*t«W*J*ttl bfcWtttS: 2ffiffc-*-S 2 fit 
2ffliB^rt-e©«*-^t>?H«{c*l-1-.5fi^ 
(x, y) &*U-r5Wte«fii.'>*m#», 2ffiSiflirt 

10 UttEfrk (x, y) <D 2 Jj<oM&l$A(0 
£ LT^mrSffi^l&tB^aSrfilx. 

[0 0 9 9] 7. fiMtill ^V^L6c7)V^-rtu^(-IE«© 

[0100] 8 . 7 l^gEife^Bfgt^Jlllggi^ 

>L- (x, y) SrHHE«t»4>i:Kxrr5J:5fcU*:©-C» ffi 

[oioi] 9. m#m.7Kw.ffiv>mm&$im%iW.iz-& 

30 <fc 5 Lfc©t% ft*J®7©a*(-*Px.T[HHg'f 

[0102] 10. m#m7 icmffi,<DMmi&&mmmiz 
x% ft 7 ©«ij^:(cioxT^7< ijaa^ffl^fciiD&Jias 

[0103] ii. IS**l o (cfE«coMBI^a^« 

SfMK (y) M, ««E*lRlSrlBft« (x) $ft£ L, KflK 
#ttt^-(S] ©#^H ld*5 tt 5 a^$ft*(6] t#ftt5Ife 

[0104] 12. ffljfcJg 1 0 (ifE^WMiffi^^aSie 
m®.Wt. (y) (x) ttfcU 



(12) 



#H¥9- 3 5 0 7 0 
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[0105] 13. If jRJg 1 0 {nfBtt^lBBlttiOfaKK 

(-^-r^m^ (x i, y i) oustt^ftic^x i <z>afev 
[0106] 14. tmm 1 0 (cfs^^Mfiif^^si^e 

tfR^SSrfli*., _hlBHMg*a-eiiIif«SrElteSii:4 
[Hffi©«»«RW] 

[0 1 ] r ^«^^ffi«o«^S:^i~ia-t?& 
[02] mm&j&h&i, 2<D^m<Dmti^7f<ir^u-' 

^-Y— hX&& 0 
[0 3] BftttefflUfeK^ia^fcSo 
[04] ma x/m i n7>f;^«|t$)§ 0 
[0 5 ] 2ttfb»3ffi(OttWH-e&So 

[0 6 ] mM^mm 1 (omm^mtKo— m&^-tmx 
[07] «t»a#a, @(B»t>^B*^a, eme^s: 

[0 s ] «#*iE«©«Bi«-ea)4o 

[0 9 ] mt&nj&n 2 o«La«>siEnco— assr^i-ig-e 

£><5o 

[010] mm<D]&M3 (Dmm^fcn&^ir? 
[011] B«rawi;£isi t * F/7A^pjitfc 
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* [hi 3] wm%ffimi&y^~-7°itmmm<DmM&-v- 

[114] #?L«*ttHi#a<oKWH-C*>5o 
[®15j HiSScD^fig 3 Wfi#^ttJ^®, 015^^19: 

10 [018] sijSji<7?jgjg4coffi#tfem#a, lute^R 
^a, [Hjte^a^!ft0^0r-fc5 o 

[020] ^iim*>b»m^&<Dmwmxhz> 0 

[02 1] Mt&<z>J&ffli6. 7 <D%im<Dmfri$:^1r7t2 

[0 2 2] m&<Dm&ffiMlXftKX h/7AT^S 0 
[02 3] H»<^pHfe«tt#|6] t * h^^^T^fc^o 

[024] mMcomm s <Df&m<Dmtri&^-t7 n — ^ 

20 ir— h-C&So 

[025] w«^>fi^iifetj«s:*-ria-c*>So 

[0 2 6] 3IJE^lii9^a^»E^S:*-r7n— ^ 
hX&>& 0 

[02 7] HMBft*K«ffi*a^KWHT?«>So 

[028] «<Dffi<*i«S:Mai-e*aL.feia-efcao 

[0 2 9] tS*^«fiKSr^"r^ns/^|g"efe5 0 
[03 0] tt*WOil«#ffi««^lSlg8!^<0«EnS: 

[031] «*«OBB«#«E«««^rRlB5l;^oaEnS: 

[032] t**woBS«#4*«^^a^attt^— 

[03 3] iS*0S|^BB«#ft««^^aco8Eix©— SB 
[034] tS*CTolB«#ffi«*offia(©Mix^--a 

1 x*7, 2 nH^^-y. 3 CPU, 4 «If| 

40 a. 7 ««*«^»w^a. s «»$hhwrj£^ 
a. 9 »«**ft»j£»ffl^a. 10 ffiti^m^ 
a, 1 1 iis^M^a, 1 2 mte^So 
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